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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device equipped with highly accurate spacers and 
a highly efficient method for manufacturing the same. 
SOLUTION: The liquid crystal display device is 
characterized by being equipped with a plurality of pixels 
2 disposed in a matrix pattern by landing first ink on a 
substrate 1 with an inkjet method, a lightproof layer 3 
arranged at intervals of a plurality of the pixels 2, and a 
plurality of protruding.parts 4 with a specific height 
disposed by landing second ink by the inkjet method on a 
plurality of positions on the lightproof layer 3 with ink 
repellency, - .^^^.xi^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 

So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The liquid crystal display characterized 
by coming to have two or more heights which have 
the predetermined height which said 
protection-from -light layer made the 2nd ink in 
which ** ink nature is shown reach two or more 
[ on the protection-firom-light layer arranged in 
the gap between two or more pixels which the 1st 
ink was made to reach the target with an inkrjet 
method on a substrate, and were arranged in the 
matrix pattern configuration, and two or more of 
said pixels, and said protection-firom-Ught layer ], 
and arranged in them with the ink-jet method. 
[Claim 2] The hquid crystal display according to 
claim 1 which is the thing which said two or more 
heights make said 2nd ink reach the target, and 
come to arrange in two or more holes formed in 
two or more [ on said protection-from-light layer ] 
with an ink jet method. 

[Claim 3] The hquid crystal display according to 
claim 1 or 2 with which said protection-from -Ught 
layer consists of fluororesin whose contact angle 
over the water is 40 degrees or more. 
[Claim 4] The Liquid crystal display according to 
claim 1 to 3 said whose 2nd ink is a thing 
containing thermosetting resin or a photo- setting 
resin. 

[Claim 5] The hquid crystal display according to 

claim 1 to 4 as the ingredient which constitutes 
said 1st ink with the same ingredient which 
constitutes said 2nd ink. 

[Claim 6] The hquid crystal display according to 
claim 1 to 5 which constitutes said 1st ink from 
ink of three colors of R (red), G (^een), and B 
(blue), and comes to constitute said 2nd ink from 
what mixed the ink of said three colors of R (red), 
G (green), and B (blue). 

[Claim 7] The hquid crystal display according to 

claim 1 to 6 determined when the predetermined 
height of two or more of said heights controls the 
discharge quantity of said 2nd ink by the ink jet 
method. 

[Claim 8] On a substrate, a protection-from-light 
layer is arranged at a grid config\u-ation. In the 
gap of the grid configuration of said 
protection-from-light layer The 1st ink is made to 
reach the target with an ink jet method, and two 
or more pixels are arranged in a matrix pattern 



configTiration. To two or more [ on said 
protection from-hght layer ] with an ink jet 
method The manufactxnre approach of the liquid 
crystal display characterized by said 
protection-from-light layer arranging two or more 
heights which the 2nd ink in which ** ink nature 
is shown is made to reach the target, and have 
predetermined height. 

[Claim 9] The manufacture approach of the hquid 
crystal, display according to claim 8 which forms 
the hole of plurality [ places / two or more ] on said 
protection-from-light layer, and said 2nd ink is 
made to reach the target, and arranges said two or 
more heights with an ink jet method at said hole. 
[Claim 10] The manufacture approach of the 
liquid crystal display according to claim 8 or 9 
using the fluororesin whose contact angle over the 
water is 40 degrees or more as said 
protection-from - light layer. 

[Claim 11] The manufacture approach of the hquid 
crystal display according to claim 8 to 10 using 
what contains thermosetting resin or a 
photo-setting resin as said 2nd ink. 
[Claim 12] The manufactiire approach of the 
liquid crystal display according to claim 8 to 11 
using the thing same as an ingredient which 
constitutes said 2nd ink as the ingredient which 
constitutes said 1st ink. 

[Claim 13] The manufacture approach of the 
liquid crystal display according to claim 8 to 12 
using what mixed the ink of said three colors of R 
(red), G (green), and B (blue) as said 2nd ink, 
using the ink of three colors 6f R (red), G (green), 
and B (blue) as said 1st ink. 

[Claim 14] The manufacture approach of the 
hquid crystal display according- to claim 8 to 1 3 
determined by controlling the discharge quantity 
of said 2nd ink according the predetermined 
height of two or more of said heights to an ink jet 
method. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a 
hquid crystal display and its manufacture 
approach. Two or more pixels which the 1st ink 
was made to reach the target with an ink jet 
method on a substrate, and were arranged in the 
matrix pattern configuration in more detail, It is 
related with the -liquid crystal display 
characterized by coming to have two or more 
heights which have the predetermined height 
which the protection-from-light layer made the 
2nd ink which has ** ink nature reach two or more 
[ on the protection-from-light layer arranged in 
the gap between two or more pixels, and a 
protection-from -hght layer ], and arranged in 
them with the ink jet method. 
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[0002] 

[Description of the Prior Art] In recent years, the 
need of a liquid crystal display is increasing 
rapidly with development of a personal computer, 
especially development of a portable personal 
computer. This liquid crystal display is widely 
used for a notebook sized personal computer, a 
desktop PC, the navigation system for mount, the 
electronic "still" camera, the game device, the 
projector, the cellular phone, etc. 
[0003] Such a hquid crystal display usually pasted 
up the substrate for color filters which arranged 
the common electrode, and the pixel electrode 
substrate which arranged the pixel electrode 
through the sealant, formed the eel, was 
manxifactured by enclosing hquid crystal in this 
eel, and has given color to each pixel of equipment. 
In this case, in a eel, in order to hold the precision 
of eel spacing, a powder-like spacer is usually 
arranged. 

[0004] About such a color liquid crystal display, 
the demand to the display of a high definition 
image follows on rising every year, and the 
demand to highly precise and efficient formation 
of a pixel is increasing. In order to meet such a 
demand, the approach of performing by the 
printing technique of an ink jet is adopted. 
Although a pixel is formed on the substrate for 
color filters by this technique storing ink in the 
pressurized room of the ink jet head which used 
the piezo electric crystal thin film, and carrying 
out the regurgitation of the ink for pixel formation 
by the volume change of the pressurized room by 
vibration of a piezo electric crystal component 
Since complicated processes, such as the exposure 
x'-- - andvdevelopment^'^using the mask- of a - different --^ 
pattern for every pixel, and ."washing, are not. 
needed like the formation technique of the pixel by 
the photolithography technique used from the 
former. While it is possible to raise productive 
efficiency, since advanced control of the amount of 
ink is possible, it is the approach excellent in the 
point of enabling efficient formation which is a 
high definition pixel. 

[0005] On the other hand, the demand to the 
display of an above-mentioned high definition 
image does not stop at targetting only a pixel, but 
requires high degree of accuracy and 
efficient-ization by holding the precision of eel 
spacing also about the formation of a spacer which 
can contribute, to the display of a high definition 
image. 

[0006] Although the approach of sprinkhng a 
powder-like spacer particle at random in a cel has 
been used fi-om the former as the arrangement 
approach of such a spacer, the spacer particle of 
light impermeability nature will be arranged also 
on a pixel, and there is a problem of reducing 
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display quality, such as contrast. 
[0007] Moreover, by this approach, although the 
approach of forming the column of resin and using 
as a spacer by photoUthography technique on the 
protection-from -light layer formed in the gap of a 
pixel is proposed, since comphcated processes, 
such as exposure, development, and washing, are 
needed using the mask of a different pattern from 
pixel formation, there is a problem of reducing 
productive efficiency. 

[0008] Moreover, in view of these problems, the 
spacer regurgitation approach mostiy arranged at 
fixed interval after discharge and two or more 
spacers had condensed two or more spacers by 1 
time of the regurgitation on the substrate is 
indicated using ink jet equipment (JP,.l 1-24083, A). 
[0009] 

[Problem(s) to be Solved by the Invention] 
However, although this approach is an approach 
which was excellent in the point of reducing the 
number of the spacer arranged in a pixel field 
While preparing the discharged hquid which made 
the predetermined hquid distribute a spacer 
particle and taking time and effort fi-om technical 
constraint of the ink jet method that it is 
necessary to use a thing hquefied as discharged 
substance It was difficxilt to control uniformly the 
number of two or more spacer particles contained 
in the drop reaching the target, and it was not 
what it may not necessarily be satisfied with the 
. field of precision of fully. 

[0010] This invention was made in view of the 
above-mentioned problem, and aims at offering 
the hquid crystal display possessing a highly 
precise spacer, and its efficient manufacture 

[0011] . . . . . 

[Means for Solving the Problem] In order to attain 
the above-mentioned purpose, the liquid crystal 
display of this invention To two or more [ on the 
protection-fi-om-hght layer arranged in the gap 
between two or more pixels which the 1st ink was 
made to reach the target with an ink jet method, 
and were arranged on the substrate at the matrix 
pattern configuration, and said two or more pixels, 
and said protection-firom-hght layer ], with an ink 
jet method It is characterized by coming to have 
two or more heights which have the 
predetermined height which said 

protection from-light layer made the 2nd ink 
which has ** ink nature reach the target, and 
arranged. 

[0012] Since two or more heights function as a 
highly precise spacer by making it such a 
configuration, the hquid crystal display possessing 
a highly precise spacer can be offered. 
[0013] Moreover, the manufacture approach of the 
liquid crystal display of this invention arranges a 
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protection-from- light layer on a substrate at a grid 
configiiration. The 1st ink is made to reach the 
gap . of the grid configuration of said 
protection-fi-om-light layer with an ink jet method, 
and two or more pixels are arranged in a matrix 
pattern configuration. To two or more [ on said 
protection-from-light layer ] with an ink jet 
method Said protection-firom-light layer is 
characterized by arranging two or more heights 
which the 2nd ink in which ** ink nature is shown 
is made to reach the target, and have 
predetermined height. 

[0014] By making it such a configuration, the 
efficient manufactiire approach of a liquid crystal 
display of having provided the highly precise 
spacer can be offered. 
[0015] 

[Embodiment of the. Invention] Hereafter, the 
gestalt of operation of this invention is explained 
concretely, referring to a drawing. 
[0016] As shown in drawing 1 , the Uquid crystal 
display of this invention To two or more [ on the 
protection-fi-om -light layer 3 arranged in the gap 
between two or more pixels 2 which the 1st ink 
was made to reach the target with an ink jet 
method, and were arranged on the substrate 1 at 
the matrix pattern configuration, and two or more 
pixels 2, and the protection-fi'om-light layer 3 ], 
with an ink jet method It is characterized by 
coming to have two or more heights 4 which have 
the predetermined height which the 
protection-fi*om-light layer 3 made the 2nd ink in 
which ** ink nature is shown reach the target, and 
arranged. 

[0017] Although there, will be especially no limit as 
• ^ - a substrate 4- used for the liquid crystal- d of «. 

this invention if excelled in a mechanical strength, 
light transmission nature substrates; siich surface 
treatment articles, etc., such as a transparence 
glass substrate and an acrylic, can be mentioned, 
for example. [, such as a plastic plate (film), ] 
Depending on the gestalt of operation, you may be 
the thing of light impermeability nature. 
[0018] Although a pixel 2 is made [ considering as 
various magnitude and a pitch according to the 
resolution of the liquid crystal display made into 
the purpose, or ], it is setting the pitch of 114 
micrometers and the direction of Y to 75 
micrometers for the pitch of the direction of X with 
the gestalt of this operation. Moreover, the volume 
of one pixel 2 has desirable l-50pl (pico liter), and 
its 5-20pl is still more desirable. If it is less than 1 
pi, sufficient coloring effectiveness may not be 
acquired, and if 50pl is exceeded, a high definition 
. pixel may be unable to be formed. In addition, as 
for R, G, and B which were given to the pixel 2 in 
drawing 1 (a) and drawing 1 (b), the color of each 
pixel shows red, green, and a blue thing Gt is also 
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the same as the case in drawing 4 ). 
[0019] As the 1st ink used for formation of a pixel 
2 in this invention, it may be a drainage system or 
you may be a solvent system. For example, after 
making polyurethane resin oligomer distribute an 
inorganic pigment, a cyclohexanone and butyl 
acetate are added as a low boiler, and butyl 
carbitol acetate is added as a high boiler, further, 
0.01% of non-ion system surfactants can be added 
as a dispersant, and what was made into viscosity 
6 - 8 mPa-s can be mentioned. Moreover, the same ' 
ingredient as the 2nd ink may be used so that it 
may mention later. 

[0020] The protection-fi-om light layer 3 (for 
example, a black matrix and a black mask) 
arranged in the gap between each pixel 2 consists 
of ingredients which have ** ink nature to the 2nd 
ink which is protection-from-hght natxnre and is 
mentioned later. Fluororesin can be mentioned, 
from that whose contact angle over the water is 40 
degrees or more enabling highly precise formation 
of the height 4 mentioned later, it is desirable and, 
specifically, what is 50 degrees or more is still 
more desirable. The protection-fi'om-light layer 3 
can usually be formed using the technique of a 
photolithography. As for the width of face of the 
protection-from-hght layer 3, it is desirable that it 
is 20-50 micrometers. When formation of a height 
4 may become difficult when it is less than 20 
micrometers, and it exceeds 50 micrometers, 
spacing between each pixel 2 becomes large too 
much, and it may become difficult to apply to a 
high definition liquid crystal display. In addition, 
on the protection-from light layer 3, the 
laminating of the bank material which consists of 
resin-ete^ may be carried out,-and facilities 

given to formation, of a pixel. . . . . _ 

[0021] As a configuration of the-ink jet head in the 
ink jet method used for this invention, what is 
shown in drawing 2 can be mentioned, for example. 
This ink jet head 20 is a type with which the 
feeder ciirrent way of ink is formed in a 
pressurizedrroom substrate. As shown in drawing 
2 , the ink jet head 20 mainly consists of a 
pressurized room substrate 21, a nozzle plate 22, 
and a base 23, 

[0022] After the pressurized-room substrate 21 is 
formed on a silicon single crystal substrate, it is 
divided into each. The pressin^ized room 24 of the 
shape of two or more strip of paper is formed, and 
the pressurized-room substrate 21 is equipped 
with the common passage 25 for supplying ink to 
all the pressurized rooms 24. It is separated by the 
side attachment wall 26 between pressurized 
rooms 24. A pressurized room 24 is arranged by 
two trains, 128 per single tier are formed, and the 
ink jet head which has the print density of 256 
nozzles (individual) is realized. The diaphragm 
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film and a piezo electric crystal thin film are 
formed in the base 23 side of the pressurized room 
substrate 21, Moreover, it converges on the wiring 
substrate 27 which is a flexible cable, and wiring 
from each piezo electric crystal thin film is 
connected with the external circuit (not shown) of 
a base 23. The ink regurgitation timing for 
coloring a color filter an external circuit is directed, 
and the regurgitation of the ink is carried out. 
[0023] A nozzle plate 22 is joined to the 
pressurized-room substrate 21. The nozzle 28 for 
extracting an ink droplet is formed in the location 
corresponding to the pressurized room 24 in a 
nozzle plate 22. A nozzle 28 is made [ considering 
as the diameter of 28 micrometers, or ], and the 
amount of the ink droplet breathed out at once in 
this case serves as lOpKs) - 20pl extent. Moreover, 
two trains of nozzles 28 are formed by the 
predetermined array pitch, for example, spacing of 
a train and an array pitch can set them to 141 
micrometers and 75 micrometers, respectively. 
[0024] Bases 23 are the rigid bodies, such as 
plastics and a metal, and serve as a mount of the 
pressurized-room substrate 21. 
[0025] Drawing 3 is the explanatory view showing 
tjrpically the electric connection relation to the 
principal part of the ink jet head 20. One electrode 
of the source 31 of driver voltage is connected to 
the lower electrode 33 of an ink jet head through 
wiring 32. The electrode of another side of the 
source 31 of driver voltage is connected to the up 
electrode 37 corresponding to each pressurized 
rooms 24a-24c through wiring 34 and Switches 
36a-36c. 

[0026] In drawing 3 , only switch 36of 
' • ♦pressurized-room- i24b :-^b:-is *• closed;^--: and- other 
switches 36a .and - 36c. are opened wide. The 
pressurized rooms -24a "and 24c where Switches 
36a and 36c are opened wide show the standby 
condition of the ink regurgitation. At the time of 
the ink regurgitation, a switch is closed like for 
example, switch 24b, and an electrical potential 
difference is impressed to the piezo electric crystal 
film. An electrical potential difference is 
impressed like the polarity of the direction of 
polarization of the piezo electric crystal film 39 
which shows this electrical potential difference to 
an arrow head A, like pole nature, a paraphrase, 
then the applied voltage at the time of 
polarization. The piezo electric crystal film 39 is 
contracted to the thiclcness direction and a 
perpendicular direction while it expands in the 
thickness direction. Stress works to the interface 
of the piezo electric crystal film 39 and a 
diaphragm 40 by this contraction, and the piezo 
electric crystal film 39 and a diaphragm 40 bend 
downward. The volume of pressurized-room 24b 
decreases by this deflection, and an ink droplet 42 



carries out the regurgitation from a nozzle 41. 
This ink droplet 42 colors a pixel. If switch 36b is 
opened again after that, the bending piezo electric 
crystal fihn 39 and the bending diaphragm 40 wiU 
revert, and pressurized room 24b HEINKU will be 
filled up with the volume of pressurized-room 24b 
expanding from an ink supply way (not shown). In 
addition, oscillation firequency of the piezo electric 
crystal film 39 is set to 7.2kHz. 
[0027] As shown in drawing I , two or more 
heights 4 which have predetermined height are 
arranged in two or more [ on the 
protection-from-Ught layer 3 ] by making the 2nd 
ink reach the target by the ink jet method. In 
addition, as mentioned above, on the 
protection-fi-om-light layer 3, when the laminating 
of the bank material which consists of resin etc. is 
carried out, a height 4 will be arranged by two or 
more [ on the protection-firom-light layer 3 and 
bank material (not shown) ] . 

[0028] Here, as an ink jet method used for 
formation of a height 4, since using the same ink 
jet head as what was used for formation of a pixel 
does not need other additional equipment, it is 
desirable from raising productive efficiency. 
[0029] If it becomes the combination about which 
the protection-fi-om-hght layer 3 has ** ink nature 
to the 2nd ink as the 2nd ink used for this 
invention, although there is especially no limit, it 
is desirable from, for example, raising productive 
efficiency, since the thing containing 
thermosetting resin or a photo- setting resin can 
harden in a short time. 

[0030] As the viscosity, 10 - 100 mPa s is desirable. 
When formation of a height may become difficult 
- when-it isJess/thans^^^O mPai-S/.-and'-lOO-mPa- i^i^^-^ 
exceeded, thie regurgitation from an ink jet head 
may become difficult:- - - - - 

[0031] As an example of such 2nd ink, the diluent 
of ure thane system resin, acrylic resin, novolak 
system resin, cardo system resin, pol3dmide resin, 
and an epoxy resin etc. can be mentioned. 
[0032] Moreover, it is desirable from raising 
productive efficiency to make the same as that of 
the ingredient which constitutes the 1st ink the 
ingredient which constitutes the 2nd ink. In this 
case, the 1st ink is constituted from ink of three 
colors of R (red), G (green), and B (blue). 
Constituting the 2nd ink from what mixed the ink 
of three colors of R (red), G (green), and B (blue) It 
can carry out simply by specifying the operation 
program of an ink jet method. It is desirable from 
the decision of the discharge quantity of the 2nd 
ink becoming easy from raising productive 
efficiency preferably, and precise control of 
discharge quantity being attained, and being able 
to raise the precision of height H fi'om the 
protection from-light layer 3 of two or more 



-4- 



JP2002-207217A 



heights 4. Specifically, the precision of height H 
controlled by ink discharge quantity is desirable, 
when that it is less than 2% obtains the high 
definition equipment which maintained eel 

spacing to the precision. 

[0033] As shown in drawing 4 , in the gestalt of 
other operations of the liquid crystal display of 
this invention, two or more heights 4 are arranged 
by making the 2nd ink reach the target with the 
ink jet method by two or more holes 5 formed in 
two or more [ on the protection from-Ught layer 3 ]. 
[0034] Although based also on spacing of the hquid 
crystal cell by which height H from the 
protection-from-light layer 3 is used for equipment 
about the dimension of this height 4, 2-10 
micrometers is desirable after 10-20 micrometers 
and hardening immediately after the 
regurgitation of the 2nd ink. If sufficient spacer 
effectiveness may not be acquired if height H after 
hardening is less than 2 micrometers, and it 
exceeds 10 micrometers, it may be inappHcable to 
equipment with narrow spacing of a liquid crystal 
cell. In addition, above-mentioned dimension 
relation is similarly applied, case [ in the gestalt of 
the operation explained previously ]. 
[0035] Diameter of circle D which is the cross 
section of a height 4 has desirable 10-30 
micrometers. If sufficient spacer effectiveness may 
not be acquired if it is less than 10 micrometers, 
and it exceeds 30 micrometers, it may be 
inapplicable to high definition equipment. 
[0036] For example, in case the 
protection-firom-light layer 3 is formed using the 
technique of a photolithography as an approach of 
forming a hole 5, it can mention using the mask of 
' a predetermined' eonfiguration^^i-i^ ^^''■r-^^j}^^r ::^hi^:^:- ^ 
[0037] As shown in drawing 5 ,.. it is~^the 
above-mentioned configuration (with two- or inore 
pixels 2 which the 1st ink was made to reach the 
target with an ink jet method, and were arranged 
on the substrate 1 at the matrix pattern 
configuration). To two or more [ on the 
protection-from-light layer 3 arranged in the gap 
between two or more pixels 2, and the. 
protection-from-light layer 3 ], with an ink jet 
method The hquid crystal display 100 of this 
invention equipped with the configuration which 
comes to have two or more heights 4 which have 
predetermined height which the 

protection-from-light layer 3 made the 2nd ink in 
which ** ink nature is shown reach the target, and 
arranged It comes to have pinching and the hquid 
crystal layer 105 by which the closure was carried 
out between a protective layer 101, the common 
electrode 102, the pixel electrode substrate 103, 
the pixel electrode 104 that countered the common 
electrode 102 and was prepared on the pixel 
electrode substrate 103, and the electrodes 102 



and 104 of two sheets which counter. 
[0038] As for the liquid crystal display 100 of this 
invention, it is desirable to have the orientation 
film 106 and 107 between the common electrode 
102 and the liquid crystal layer 105 and/or 
between the liquid crystal layer 105 and the pixel 
electrode substrate 103. 

[0039] Moreover, what was equipped with 
polarizing plates 108 and 109 on the external 
surface of a substrate 1 and/or the external 
surface of the pixel electrode substrate 103 is 
desirable. A back light L is irradiated from a 
polarizing plate 109 side. 

[0040] In addition, there is especially no Umit as 
an ingredient used for the above-mentioned 
configuration, and what is used widely, 
respectively can be used. 
[0041] 

[Example] The hole was made in the ** ink bank 
section of the color filter produced with the ink jet 
method by laser, and ink **** was formed in the 
impact location of the ink which forms the height 
4 shown in drawing 1 R> 1 (b). It checked after 
that that ink rose the ink for color filters to convex 
as shown in discharge and drawing 1 (c) to said 
ink **** with ink jet drawing equipment. Under 
the elevated temperature, ink 4 hj^poviscosityized 
what high-concentration-ized solid content 
concentration to 30% or more specially, and 
breathed it out. The ink height just behind the 
regurgitation was about 15 micrometers, it was 
made to harden with the drying furnace of the 
post heating style, and the heights whose height is 
3 micrometers remained. Said projection was 
producible with reappearance sufficient to two or 
: more -places. When opposite glass and - 

the sealant, the empty cel. of the opening of: 3.5*4 
micrometers of eel -thickness being completed,- and 
achieving the function as a spacer was checked. 
[0042] 

[Effect of the Invention] As explained above, the 
hquid crystal display possessing a highly precise 
spacer and its efficient manufacture approach can 
be offered by this invention. 

[Brief Description of the Drawings] 
[Drawing ll the gestalt of operation of one of the 
liquid crystal display of this invention - typical -- 
being shown -- (a) - a top view and (b) the part - 
an enlarged drawing and (c) are the A-A line 
sectional view. 

[Drawing 2l It is the decomposition perspective 
view showing typically the ink jet head used for 
this invention. 

[Drawing 3] It is the explanatory view showing 
tjrpically the electrical installation of the ink jet 
head used for this invention. 

[Drawing 4] the gestalt of other operations of the 
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liquid crystal display of this invention - typical - 
being shown - (a) - a top view andXb) * it is the 
B-B hne sectional view. 

[Drawin g 51 It is the sectional view showing 
typically the whole liquid crystal display equipped 
with the gestalt of operation shown in drawing 4 . 
[Description of Notations] 
i: Substrate 
2: Pixel 

3* Protection-firom-light layer 
4: Height 
5: Hole 

20: Ink jet head 

21: Pressurized- room substrate 

22: Nozzle plate 

23: Base 

24: Pressurized room 
25: Common passage 
26: Side attachment wall 
27: Wiring substrate 
28: Nozzle 

31: The soiurce of driver voltage 

32: Wiring 

33: Lower electrode 

34: Wiring 

36a: Switch 

36b: Switch 

36c: Switch 

37: Up electrode 

39: Piezo electric crystal film 

40: Diaphragm 

41: Nozzle 

42: Ink droplet 

100: Liquid crystal display 

101: Protective layer 

.' 102: -Coniin'onieleGtrode'^i'-^'^-**^"'*^"'^^^ ' ' .w-^^:vi^o'-si■^>V'V'i^^^^ ^^xj. -^-i^^r . • ' 

. 103: Pixel electrode substrate - . .: - . ." 

; 104: Pixel-electrode - — - ■ - - - ^ . . : 

105: Liquid crystal layer 
106: Orientation film 
107: Orientation film 
108: Polarizing plate 
109: Polarizing plate 
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